Chemiosmotic lysis and insulin secretion: studies of isolated granules, intact and permeabilised rat islets of Langerhans.
The possible involvement of chemiosmotic lysis of secretory granules in the exocytosis of insulin from pancreatic beta cells was investigated by comparing insulin release from isolated secretory granules, from intact islets of Langerhans, and from electrically permeabilised islets. Lysis of isolated granules was stimulated by ATP in the presence of Mg2+. ATP-induced granule lysis was pH and temperature dependent and was inhibited by collapsing the pH gradient across the granule membrane by removal of permeant anions, or by increasing the extragranular osmolarity. However, insulin secretion from intact islets in response to glucose, a phosphodiesterase inhibitor or a Ca2+ ionophore was only partially inhibited by anion replacement, while Ca2+ -induced insulin release from electrically permeabilised islets was not affected by altering the extragranular or intragranular pH. These results suggest that studies of the stability of isolated granules in vitro do not necessarily relate to insulin release from whole cells, and do not support a major role for chemiosmotic lysis of secretory granules in the exocytotic release of insulin.